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Clinical review of patients treated for atypical
claudication: A 28-year experience
William D. Turnipseed, MD, Madison, Wis
Purpose: This article describes patient demographic data, as well as diagnosis and treatment of symptomatic lower
extremity claudication that has no apparent vascular or orthopedic cause.
Methods: A retrospective review was performed of records for 843 patients who received surgical treatment between 1975
and 2003. All patients had a detailed history, and underwent physical examination and selected noninvasive vascular
testing. Noninvasive popliteal entrapment screening tests and compartment pressure measurements for isolated superfi-
cial muscle pain were routine. Duplex scanning or arteriography were used only when arteriovenous disease or popliteal
entrapment syndrome was suspected.
Results: The study population included 549 female patients (65%) and 294 male patients (35%). Their mean age was 29
years (range, 12-71 years). The most common symptoms were isolated lower extremity muscle cramping (100%), foot
paresthesia (20%), and medial tibial bone pain (1%). Causes of symptoms included chronic compartment syndrome (796
patients, 94%), functional popliteal entrapment syndrome (33 patients, 4%), and medial tibial syndrome (14 patients,
2%). Pathologic findings included overuse injury (756 patients, 89%), blunt limb trauma (60 patients, 7%), or gait
anomaly (34 patients, 4%). Surgery for compartment release included fasciotomy (100 patients, 12%) or fasciectomy (696
patients, 88%). Surgery for functional popliteal entrapment included excision of the plantaris muscle and soleal band (33
patients). Medial tibial release included soleal and transverse fasciectomy, with periosteal cautery of the tibial insertions.
Complete symptomatic relief was achieved in 92% of compartment release procedures, 100% of popliteal entrapment
release procedures, and 80% of medial tibial release procedures.
Conclusion: Atypical claudication represents a collection of syndromes that can be permanently and effectively treated
with surgical intervention. (J Vasc Surg 2004;40:79-85.)Lower extremity claudication is commonly considered
a disease of the elderly, resulting from peripheral artery
occlusive disease or degenerative orthopedic diseases.
When claudication develops in healthy adolescents and
young adults, it is rarely considered a surgical management
problem, particularly in the absence of obvious musculo-
tendinous injury or arteriovenous occlusive disease. An
unusual pattern of claudication may develop in young
healthy adults unlike that encountered in elderly patients,
with arterial occlusive or orthopedic disease. Atypical clau-
dication is characterized by isolated muscle cramping or
swelling; fixed but very long exercise distance, often mea-
sured in miles rather than city blocks; occasional paresthesia
localized to the dorsal or plantar surface of the foot; and a
consistent pattern of failed medical management. These
symptoms may result from a cluster of overuse syndromes,
which can be permanently and effectively treated with
surgical intervention.1-3 This article describes the diagno-
sis, patient demographic data, and management changes
that have occurred in treatment of atypical claudication
over the last 28 years.
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This review is based on a retrospective evaluation of
records for 843 patients who underwent surgical treatment
between 1975 and 2003 because of symptoms of atypical
claudication. All patients had a detailed history, and under-
went physical examination and selective noninvasive vascu-
lar testing. In patients with weak or absent peripheral pulses
the ankle-brachial index was determined. If abnormal,
pulse volume recordings with exercise stress were obtained.
Duplex vascular scanning was uncommon. Indications in-
cluded chronic limb swelling, to rule out post-phlebitic
syndrome or valvular incompetence; presence of a popliteal
mass, to rule out popliteal aneurysm or Baker cyst; and
complaints of calf claudication or positional swelling, with a
positive popliteal entrapment screening test. Three-phase
nucleotide bone scanning was performed in patients with
chronic medial tibial bone pain, to rule out the presence of
periostitis or shin splint. Electromyelography with nerve
conduction was selectively performed to evaluate suspected
radicular nerve complaints. Digital subtraction arteriogra-
phy, magnetic resonance imaging (MRI), or magnetic res-
onance angiography (MRA) were performed only when
patients with symptoms had abnormal resting or post-
exercise pulse volume recordings or when symptoms were
associated with positive results of a popliteal entrapment
screening test. Noninvasive testing for popliteal entrap-
ment was performed with ankle cuff plethysmography to
evaluate tibial artery wave forms and index changes with
forced dorsal and plantar flexion of the foot. Positive test79
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obliteration of the arterial waveform.2
Compartment pressure measurements were obtained
with a computer system (Stryker Surgical) when symptoms
were referable to isolated superficial muscle compartments
(anterolateral, posterior superficial). Deep posterior com-
partment pressure was not measured, because of uncer-
tainty of needle placement and potential for neurovascular
injury. Normal resting compartment pressure is less than 15
mm Hg; resting pressure 16 to 24 mm Hg is suggestive of
chronic compartment syndrome; and pressure exceeding
25 mm Hg is considered diagnostic.4-6 Patients with char-
acteristic clinical complaints (isolated muscle aching, pares-
thesia) and borderline resting pressure (16-24 mm Hg)
were retested after exercise, particularly if they had been
physically inactive for more than a month before the clinical
evaluation. Because many of these patients require ex-
tended exercise to duplicate the onset of symptoms, we
have them go for a run outside the clinic and return when
symptoms develop. Treadmill stress testing can be per-
formed, but often requires a prolonged high-intensity
workout (5 mph for longer than 15-20 minutes) to
duplicate symptoms. Such tests present a scheduling prob-
lem in a busy geriatric peripheral vascular laboratory. Usu-
ally post-exercise compartment pressure returns to baseline
within 3 minutes. If pressure remains elevated (25 mm
Hg) for more than 10 minutes after exercise, we consider
this a positive provocative stress test result.
The most common causes of atypical claudication were
chronic compartment syndrome in 796 patients (94%),
functional popliteal entrapment syndrome in 33 patients
(4%), and medial tibial syndrome in 14 patients (2%). The
surgical treatment for chronic compartment syndrome in-
cluded subcutaneous fasciotomy (1975-1985) or open fa-
sciectomy (1985 to present).1,7 Surgical treatment for
functional popliteal entrapment syndrome included resec-
tion of the medial gastrocnemius fascia; resection of the
plantaris muscle or tendon, or both; and resection of the
soleal band.8 Surgical treatment for medial tibial syndrome
included resection of the distal soleus fascia and resection of
the deep transverse fascia, both of which insert on the
medial surface of the tibia, along with cautery excision of
the tibial periosteum along the fascial insertion points on
the bone. Periosteal cautery is indicated only when patients
have persistent bone pain and a normal tibial bone scan.
Most patients underwent ambulatory surgery, with lo-
cal anesthesia with sedation. General anesthesia was re-
quired for popliteal entrapment release, complex repeat
compartment release procedures, and in patients requiring
cautery of the tibial periosteum. Open surgical procedures
were performed with small incisions (3 cm), which are
cosmetically acceptable. Postoperatively patients were kept
on bed rest with compression dressings for 48 hours.
Crutches were used as needed for 3 or 4 days once the
patient was ambulatory.
At 1 week patients started a non-impact aerobic reha-
bilitation program, which includes swimming, stationary
biking, Stairmaster, or oscillator runner. Before exercise,patients were instructed to stretch, and afterward to ice
over the surgical wounds. If no problems developed with
the non-impact aerobic conditioning, at 4 to 6 weeks after
surgery patients started the Injured Runners Program
(University of Wisconsin Sports Medicine Department;
unpublished), which is a running schedule with graduated
increases in distance and intensity. When the Injured Run-
ners Program was successfully completed, patients were
allowed to return to full activity. During our early experi-
ence postoperative compartment pressure was obtained in
all patients with chronic compartment syndrome, to con-
firm a return to normal. More recently (after 1990), fol-
low-up pressure measurements were obtained only in those
patients in whom new or recurrent symptoms developed.
Noninvasive popliteal entrapment testing was performed 3
months postoperatively in patients who underwent func-
tional popliteal entrapment release surgery. If test results
were normal, patients were not retested unless new symp-
toms developed.
Patient demographic data, treatment, and outcomes
were evaluated for two periods: 1975 to 1990 (Phase I,
early experience) and 1991 to the present (Phase II, current
experience).
RESULTS
Between 1975 and 2003, 843 patients underwent sur-
gical treatment of atypical claudication associated with
chronic compartment syndrome (796 patients, 94%), func-
tional popliteal entrapment syndrome (33 patients, 4%), or
medial tibial syndrome (14 patients, 2%). These patients
were referred from our orthopedic and sports medicine
clinics, because of recalcitrant claudication symptoms that
persisted in the absence of obvious musculotendinous in-
jury or detectable vascular disease. The 843 patients who
received surgical treatment represent approximately 1% of
all patients evaluated in these clinics over 28 years. There
were 549 female patients (65%) and 294 male patients
(35%). Atypical claudication most commonly affected ado-
lescents and young adults between the ages of 16 and 40
years (mean, 29 years; range, 12-71 years; Table I).
Phase I, early experience. The diagnosis of atypical
claudication was most commonly associated with chronic
compartment syndrome during the first 15 years of our
clinical experience (1975-1990). During that period 210
patients received treatment (mean age, 26 years). Most
were track or cross-country athletes; men and women ap-
peared to be equally at risk (51% vs 49%), and most had
symmetric bilateral symptoms (80% bilateral, 20% unilat-
eral). The most common complaints were muscle cramping
or swelling (100%) and occasional paresthesia (20%). The
mean interval between onset of symptoms and surgical
treatment was 24 months. Compartment release surgery
was most commonly performed in the anterolateral (80%),
deep posterior (15%), and superficial posterior compart-
ments (5%). The procedure most commonly used for pri-
mary compartment release was subcutaneous fasciotomy.
Open fasciectomy was reserved for patients with recurrent
compartment syndromes. Between 1975 and 1990 approx-
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formed each year. Local anesthesia with sedation was used
in most cases (75%). General anesthesia was reserved for use
in patients with complex recurrent compartment
syndromes.
The first major change in our treatment algorithm was
based on a retrospective comparison of our outcomes be-
tween closed fasciotomy and open fasciectomy procedures
in 1989.1 This study concluded that there were significant
advantages to use of open fasciectomy. Subcutaneous fas-
ciotomy was associated with a 13% wound complication
rate (hematoma, 5; infection, 4; seroma, 1; lymphocele, 3),
a 5% incidence of neurovascular injury (arterial, 1; cutane-
ous nerve, 4), and a recurrence rate of 17%. The wound
complication rate for open fasciectomy was 5.5%, recur-
rence rate was 2%, and there were no vascular or cutaneous
sensory nerve injuries. By 1991 open fasciectomy had be-
come our standard operative treatment for chronic com-
partment syndrome (Table II).
Phase II, current experience. After 1990 the demo-
graphic data, caseload, and treated conditions associated
with atypical claudication began to change. In addition to
chronic compartment syndrome, functional popliteal en-
trapment and medial tibial syndromes were included in the
atypical claudication diagnosis. Chronic compartment syn-
drome was still the most common condition treated. Be-
tween 1991 and 2003, 633 patients underwent 885 com-
partment fasciectomy procedures, including anterolateral
release (522 patients, 59%), deep posterior release (230
patients, 26%), posterior superficial release (133 patients,
15%). The gender profile, however, shifted dramatically in
Table I. Atypical claudication
Demographic data n %
No. of patients surgically treated 843
Female 549 65
Male 294 35
Age (y)
Mean 29
Range 12-71
Cause of claudication
Chronic compartment syndrome 796 94
Popliteal entrapment syndrome 33 4
Medial tibial syndrome 14 2
Symptoms
Isolated muscle cramping or swelling 100
Plantar or dorsal paresthesias 20
Medial tibial bone pain 1
Cause
Overuse injury 756 89
Blunt limb trauma 60 7
Gait anomaly or orthopedic injury 34 4
Surgical procedures 1450
Compartment release 1396 96
Fasciotomy 250 18
Fasciectomy 1146 82
Functional popliteal entrapment
release
33 4
Medial tibial release 14 2
favor of women (446 women, 70%, vs 187 men, 30%). The
most common sport associated with chronic compartment
syndrome was soccer. The average age of patients increased
from 26 to 32 years, the proportion of unilateral release
procedures increased from 20% to 44%, and the interval
between onset of symptoms and surgical treatment de-
creased from 24 months to 6 months (Table III).
The functional popliteal entrapment syndrome origi-
nally described by Rignault et al9 in 1985 was included in
the atypical claudication diagnostic category, because these
patients had positive findings on popliteal entrapment
screening tests, but no identifiable vascular disease or mus-
culotendinous anomaly behind the knee clearly differenti-
ating this condition from impingement syndrome, de-
scribed by Stuart10 at the end of the 19th century. Stress
positional MRI or MRA studies demonstrated diffuse lat-
eral neurovascular displacement and compression against
the soleal band at the popliteal fossa outlet, from contrac-
tion of the medial gastrocnemius and plantaris muscles.
Symptoms associated with this condition (soleal muscle
cramping, plantar paresthesias) appear to be neuromuscu-
lar, not vascular, in origin.8 Since 1990 we have successfully
treated 33 patients with functional entrapment syndrome.
Postoperative noninvasive testing has confirmed correction
of retrogeniculate impingement in all cases, with complete
relief of symptoms (Table IV).
In this same period 14 patients (2%) underwent surgery
to treat atypical claudication secondary to medial tibial
syndrome. Seven patients had solitary posterior medial
tibial bone pain, and seven patients had bone pain associ-
ated with distal posterior muscle cramping and plantar
paresthesia. Ten of the 14 patients had been previously
treated with rest, orthotic devices, and nonsteroidal anti-
inflammatory drugs, because bone scans demonstrated
periostitis or stress fracture. At surgery, bone pain persisted
in all 14 patients despite normal bone scans. Soleus and
Table II. Clinical data: Chronic compartment syndrome
(N  796 patients)
Compartments affected n %
Anterolateral 1005 72
Deep posterior 223 16
Superficial posterior 168 12
Total compartments released 1396 100
Gender
Male 279 35
Female 517 65
Symptoms (no. of patients)
Unilateral 254 32
Bilateral 542 68
Fasciotomy (no. of patients) 100 13
Morbidity 30 30
Mortality 0 0
Permanent relief 85 85
Fasciectomy (no. of patients) 696 87
Morbidity 76 11
Mortality 0% 0
Permanent relief 640 92
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rior compartments, and periosteal cautery destroyed the
periosteum and its sensory pain fibers along the medial
tibial border. All seven patients with a combination of bone
pain and compartment cramping had complete symptom-
atic relief. In four of the seven patients solitary bone pain
was cured, and three patients noted significant improve-
ment.
DISCUSSION
The differential diagnosis for surgically treatable atypi-
cal claudication includes chronic compartment syndrome,
functional popliteal entrapment syndrome, and medial tib-
ial syndrome. Although uncommon, it is important to rule
out this triad of diagnoses, because surgical intervention is
the best way to achieve durable symptomatic relief in most
patients. These syndromes are usually caused by overuse
injury in well-conditioned athletes, particularly runners and
soccer players. Less common causes include blunt soft
tissue trauma, orthopedic injuries causing gait abnormali-
Table III. Demographic data: Phase I versus Phase II
No. of patients 2
Gender
Male 1
Female 1
Mean age (y)
Mean duration of symptoms (mo)
Condition treated, no. of procedures
Chronic compartment syndrome 5
Functional popliteal entrapment syndrome
Medial tibial syndrome
Chronic compartment syndrome
Surgical procedures 5
Bilateral 2
Unilateral 1
Fasciectomy 2
Fasciotomy 2
Table IV. Functional popliteal entrapment syndrome:
Demographic data for 33 patients
Demographic data
(N  33 patients) n %
Gender
Male 8 24
Female 25 76
Mean age (y) 24.5
Lifestyle
Nonathletic 5 15
Athletic 28 85
Symptoms
Soleal claudication 33 100
Digital ischemia 0 0
Plantar paresthesia 13 39
Previous compartment release 15 45ties, and chronic venous insufficiency. Unlike other forms
of musculotendinous and soft tissue injuries, symptoms
from this syndrome triad rarely respond to rest, anti-inflam-
matory medications, or physical therapy. Although symp-
toms may abate with rest, they quickly return when exercise
is resumed. These clinical conditions should be considered
when symptoms of claudication develop in patients
younger than 50 years in the absence of identifiable periph-
eral vascular, or degenerative or traumatic orthopedic dis-
ease.
Atypical claudication associated with this triad of syn-
dromes most commonly affects adolescents and young
adults between the ages of 16 and 40 years, but symptoms
can occur at any age. Patients in this series ranged in age
from 12 to 71 years. Over the course of the past 28 years the
demographic data for patients with atypical claudication
have changed. In our early experience (Phase I), overuse
injuries occurred equally in male and female patients, and
were most commonly noted in track and cross-country
athletes. Over the past decade the gender distribution has
changed dramatically; now more than 70% of patients are
female. This parallels an increasing level of participation in
competitive sports, particularly soccer, by female athletes,
and the use of strength and training programs commonly
used by male athletes. The average age of patients has
increased from 26 to 32 years (Phase II). Many of the older
patients have had orthopedic injuries or chronic musculo-
skeletal degenerative conditions associated with gait anom-
alies; some have undergone previous fasciotomy proce-
dures, with recurrent compartment syndrome; and some
have claudication symptoms that began in adolescence and
were simply never correctly diagnosed. Although most of
our patients are vigorous young athletes with symmetric
symptoms, a significant number of older patients have
unilateral symptoms, because of protective gait associated
with orthopedic problems or more rarely because of
chronic venous insufficiency. Family physicians or trainers
se I (1975-1990) Phase II (1991-2003)
% n %
633
51 190 30
49 443 70
32
6
885
33
12
885
80 247 30
20 39 44
885
0Pha
n
10
07
03
26
24
11
0
2
11
04
03
61
50
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diagnosis of atypical claudication or appreciate the need for
surgery as its treatment. This is borne out in that in our
early experience most patients had long-standing symp-
toms (mean, 24 months) and had undergone multiple
physician examinations, yet no definitive diagnosis had
been made before referral to our clinics. We have estab-
lished a close working relationship with our sports medicine
department, and as a result there has been an increasing
regional awareness of this condition within our referral
network. Coaches and trainers use the sports medicine
clinic as a conduit for referral to our surgical service. Reha-
bilitation after surgery is coordinated with regional trainers
and coaches. With enhanced awareness of atypical claudi-
cation syndrome has come a dramatic increase in the num-
ber of patients treated annually and a reduction in the time
from onset of symptoms to treatment (now approximately
6 months). Over the first 15 years (Phase I) approximately
15 patients were treated annually; over the past 3 years we
have treated between 80 and 100 patients per year.
The most common cause of atypical claudication is
chronic compartment syndrome. The most commonly af-
fected lower extremity muscle groups are in the anterolat-
eral (72%), deep posterior (16%), and posterior superficial
(12%) compartments. The most common complaints are
muscle cramping and swelling, with focal paresthesia on the
plantar or dorsal aspect of the foot. Plantar paresthesia is
most commonly associated with the deep posterior com-
partment syndromes; paresthesia on the dorsum of the foot
is associated with chronic anterolateral compartment syn-
drome. Potential causes of compartment space compromise
include muscle hypertrophy from aggressive physical con-
ditioning, altered fascial compliance, and myofascial scar-
ring associated with lower extremity impact stress and
inflammation.11 Chronic compartment symptoms origi-
nating from overuse injury tend to be symmetric and bilat-
eral. Unilateral chronic compartment symptoms are most
frequently associated with ipsilateral blunt soft tissue injury
or protective gait anomalies associated with previous ortho-
pedic or musculotendinous trauma. When chronic com-
partment syndrome is diagnosed, recreational and non–
athletic scholarship athletes are encouraged to change
sports or modify the intensity and duration of their work-
outs as an alternative to surgery. However, most profes-
sional and scholarship athletes are unwilling or unable to
accept behavior or training modification as a permanent
means of controlling symptoms. Although the most com-
monly performed surgical procedure for chronic compart-
ment syndrome is still subcutaneous fasciotomy,12,13 our
own preference is open fasciectomy. The open technique
improves exposure, enables more precise identification of
anatomic structures, enables direct control of points of
bleeding, and makes it easier to perform a complete com-
partment release procedure. The small incisions heal cos-
metically, there are fewer postoperative complications, and
complete long-term relief of symptoms is more predictable
with fasciectomy. Furthermore, postoperative rehabilita-tion duration is no different for open or closed compart-
ment release procedures.
The functional entrapment and medial tibial syn-
dromes are less frequent causes of atypical claudication, but
should not be overlooked, because of the important role of
surgery in their treatment. Functional entrapment syn-
drome is much less common than the noninvasive test
phenomenon of popliteal impingement.14 Since 1990,
when we started performing routine popliteal entrapment
screening tests in all patients with symptoms of atypical
claudication, 17% of patients (110 of 633) tested positive
for popliteal impingement, but only 5% of patients (33 of
633) had any symptoms. The most common symptoms
associated with functional entrapment syndrome are deep
proximal posterior calf muscle cramping (soleus) and plan-
tar paresthesia aggravated by walking or running on in-
clines. These patients have normal resting and post-exercise
pulse volume recordings and no angiographic evidence of
intrinsic arterial disease. Stress positional MRI and MRA
studies demonstrate normally positioned popliteal vessels,
with diffuse lateral compression of the neurovascular bun-
dle from the level of the lateral femoral condyle to the tibial
plateau with plantar flexion.8 Patients with functional im-
pingement rarely have symptoms of claudication unless
involved in forced repetition exercise common to athletic
or military training. Patients with functional entrapment
syndrome do not appear to be at risk for development of
ischemic complications, and symptoms of claudication de-
velop because of peripheral nerve compression against the
soleal band, which traverses the distal outlet of the popliteal
fossa. Patients with functional entrapment syndrome are
young (mean age, 24 years), more commonly women, and
usually well-conditioned athletes with active lifestyles.
Functional entrapment syndrome is more likely to occur in
the same population with chronic compartment syndrome.
Surgical treatment for this condition has been effective, and
provides long-term relief of symptoms.
Medial tibial syndrome is the least common cause of
atypical claudication.3,15-18 Chronic posterior medial tibial
bone pain is characteristic, and may coexist with plantar
paresthesia and posterior distal flexor muscle cramping in
the lower third of the leg. The differential diagnosis in-
cludes myotendinitis, stress fracture or periostitis, and distal
deep posterior compartment syndrome. Bone scans, x-ray
studies, and MR images may be helpful in differentiating
medial tibial syndrome from distal deep posterior compart-
ment syndrome. Bone scans often show increased uptake
along the medial tibial cortex, and periosteal edema in the
same location with MRI. Patients with chronic bone pain
may have x-ray study evidence of tibial cortical thickening
or remodeling, as well. The treatment for medial tibial
syndrome manifested by solitary bone pain consists of
anti-inflammatory medications, orthotic devices, and rest.
More recent clinical studies have suggested that radiofre-
quency sonic treatment may hasten recovery from stress
fracture or periostitis. When bone pain persists in the
absence of acute inflammatory change on bone scans and
when conservative therapy fails, or when bone pain is
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plantar paresthesia, distal fasciectomy and cautery excision
of the medial tibial periosteum is an effective and durable
method of achieving symptomatic relief.
In summary atypical claudication is underdiagnosed,
and should be considered as a potential cause of atypical
claudication symptoms in adolescents and young adults
with normal appearing findings at vascular examination and
on noninvasive evaluation. Atypical claudication secondary
to chronic compartment syndrome or functional entrap-
ment will not improve without surgery. We prefer fasciec-
tomy, because it is associated with fewer complications and
fewer recurrences than fasciotomy is, and we believe it is the
best surgical procedure for managing these conditions.
Surgery to treat medial tibial syndrome is rarely indicated,
and is only appropriate when bone pain persists despite
conversion to a normal bone scan or when bone pain is
associated with distal posterior muscle claudication. When
conservative treatment of medial tibial syndrome fails, sur-
gical intervention may provide a durable cure.
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Available online Apr 19, 2004.DISCUSSIONDr Peter Gloviczki (Rochester, Minn). This is an extremely
difficult and frequently frustrating group of patients and you
should be congratulated for dealing with this difficult problem. Do
you see that compartment pressures correlate with postoperative
improvement? That is my first question. And do you compare one
side with the other, or are the absolute numbers that you showed
here diagnostic of this syndrome? This is an extremely large group
of patients and that is why I am asking if you are certain of the
diagnosis just based on the compartment pressure measurements
and do you see an improvement in compartment pressures after
your operation and does that correlate with clinical outcome?
That’s my first question.
The second is this functional obstruction, and we already
debated this issue during your previous presentation. It is very
difficult to accept a functional obstruction when you see an obvi-
ous occlusion on the arteriogram. What causes the occlusion of the
arteriogram? Is it a sudden high distal resistance maybe, or is it just
that the blood column stops at that point? If it stops, what is the
functional cause of a mechanical looking obstruction if I say it
correctly?
Dr William D Turnipseed. Good questions. The answer to
your first question is yes. Actually, we do measurements on both
sides because I think there is some variation from individual to
individual, and oftentimes in patients that present with unilateral
symptoms you will find that the pressures may be nearly pathologic
on the contralateral side as well. Now I don’t operate on pressures.
I operate on the basis of symptoms, but really depend on thepressure measurements for confirmation of the operation before
we do it.
During the phase 1 part of our study we used to do follow-up
compartment measurements but we don’t anymore. The pressures
do correlate with symptoms and they drop back down into the 16
to 17 mm Hg range after surgery. The majority of chronic com-
partments have pressures in the 30 mm Hg range when we operate
on them. When you get above 25 mm Hg, you begin to impair
venous outflow from the compartments, and when you get to 30
mm Hg and above, venous obstruction results in swelling and
edema.
The other issue relates to the functional entrapment. First of
all, somewhere in the neighborhood of 25% to 30% of the normal
population will show popliteal impingement if you put them
through forced dorsiflexion or plantar flexion with the knee ex-
tended. Popliteal impingement frequently occurs without symp-
toms. However, patients with impingement may develop symp-
toms with overuse injury. It’s overuse that will create symptoms. If
there aren’t symptoms and you don’t have intrinsic arterial disease,
you don’t have a strong argument for operating on popliteal
impingement secondary to functional entrapment.
Now the mechanism is this. With forced plantar flexion, the
medial head of the gastrocnemius and the plantaris muscle con-
tract, forcing the neurovascular bundle laterally against the lateral
tubercle of the femur and the lateral wedge of the soleal band. This
creates a long segment occlusion and crushing of the nerve. When
we operate on these patients, we take down that soleal band similar
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down, it will scar right back up again. You must excise that band.
We cut out the plantaris muscle, which in athletes may be quite
large. I usually do a medial gastrocnemius fasciectomy as well. We
have retested these patients and documented that the outcome
correlates with normalized stress positioning tests.
Dr Ashraf Mansour (Grand Rapids, Mich). I have two
questions. When you do a fasciectomy, what length of fascia do you
excise? And then the second question is, I notice that some of your
morbidity is due to wound problems. I am wondering, have you
considered doing an endoscopic approach? Would that decrease
the wound issues?Dr Turnipseed. I don’t think that the endoscopic approach
would decrease the wound problem at all. As a matter of fact, it
would probably exaggerate it because doing a fasciectomy
would be very difficult. The reason that we get into wound
problems is because, when we do a fasciectomy, we literally have
to cut fascia off muscles, leaving a large raw surface that may
bleed or cause a seroma. We operate through an incision that is
about 2.5 cm long, take an ellipse of fascia out of the lateral and
the anterior compartment, and then under direct vision excise a
long proximal-distal wedge of fascia from both compartments.
That effectively releases the compartment from the tibial plateau
to about 2 cm above the ankle.The JVS Ombudsman
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